Our country's energy needs are driving a renewed interest in power generation and waste management and reviving fast neutron reactor technology. While promising, fast neutron reactors will drive materials requirements in different directions from the more standard thermal neutron reactors. However, there are presently no operating fast neutron reactors in the United States. Even when fast reactors in the U.S. become operational again, available time for materials experiments on nuclear reactors is limited and may not be sufficient for achieving the high levels of damage, 100-200 displacements per atom (dpa), that are necessary for understanding materials life issues. A means for accelerated testing of irradiation damage in a laboratory environment is clearly necessary. We are using high energy (>10MeV), heavy ion irradiation at high temperatures (400-600°C) to simulate fast neutron damage in austenitic (316L) and ferritic-martensitic (420) steels. This approach has been used in the past on a variety of steels, including 316L, but primarily at lower levels of displacement damage, e.g. 40dpa) [1]. To extend this work to higher damage levels, we have irradiated 316L and 420 steels using a matrix of temperatures, damage levels, and damage rates. These ranges will allow comparison with previous ion studies [1, 2], related literature from fast neutron experiments [3], and predictions about what will happen with exposures up to 100dpa. After exposure, TEM sections were made using an FEI DB235 focused ion beam at 30keV for initial milling and 5keV for final polishing. Some sections were post processed using the Fischione Nanomill. TEM imaging experiments were performed on a Philips CM30 TEM. STEM-based hyperspectral imaging experiments were performed on an FEI Tecnai F30-ST TEM/STEM with an EDAX energy dispersive x-ray detector. The hyperspectral x-ray imaging data was statistically analyzed using Sandia's Automated eXpert Spectral Image Analysis (AXSIA) software to produce high spectral contrast in the components [4]. Ion irradiation of 316L stainless steel causes both damage structure evolution and radiation induced segregation (RIS). While the dislocation networks are qualitatively similar, the density of defects is approximately an order of magnitude higher for these exposures (100dpa) compared to those observed for previous work (40dpa) [1]. The observed voids in these samples are quite small and vary systematically as a function of depth from the surface (Figure 1) . RIS of silicon and nickel (Figure 2 ) has previously been observed at similar temperature ranges [2]. We will compare these observations with those at higher damage levels (>100dpa) and for a systematic series of damage rates for both 316L and 420 steels.
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